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WKH VFRSHRIHQYLURQPHQWDO OHJLVODWLRQDQG UHJXODWLRQZKLFKGHILQHVDQHZ IUDPHZRUN IRU VKLSEXLOGLQJ
ZKHUH WKH HQYLURQPHQWDO LPSDFW RI VKLS UHSDLU DQG FRQYHUVLRQ SURFHVVHV PXVW EH HYDOXDWHG 5HSDLU













WKHLU IDFLOLWLHV DQG UHILW H[LVWLQJ VKLSV LQ WKH PRVW HQYLURQPHQWDO HIIHFWLYH DQG FRVW HIILFLHQW ZD\ IRU
RZQHUV DQG RSHUDWRUV  7HFKQRORJ\ WR UHWURILW H[LVWLQJ VKLSV LV HVVHQWLDO WR UHVSRQG WR SRWHQWLDO IXWXUH
UHTXLUHPHQWVRQSROOXWLRQUHGXFWLRQ































66$  8QLYHUVLWLHV IURP 8. 68 5RPDQLD 28& &$(6 DQG /LWKXDQLD .8  WRS 5HVHDUFK




WKH VFRSH RI HQYLURQPHQWDO OHJLVODWLRQ DQG UHJXODWLRQV WKDW UHSDLU VKLS\DUGV KDYH WR IXOILOO WKH ,02
GHYHORSHGPHDVXUHVWRSUHYHQWSROOXWLRQIURPH[LVWLQJVKLSV WKHHFRLQQRYDWLYHSRVLWLYHH[SHULHQFHVLQ





(FR5(),7(& LQWHQGV WR VXSSRUW UHSDLU VKLS\DUGV DQG VKLS RSHUDWRUV WR SHUIRUP D UHILWWLQJ RI WKH
H[LVWLQJ IOHHW WKURXJK WHFKQRORJLFDO GHYHORSPHQW DQG QHZ WRROV KHOSLQJ VKLSSLQJ EHQFKPDUNLQJ WKHLU





x (YDOXDWH WKH LQWURGXFWLRQ RI HFRLQQRYDWLYH SURFHVVHV PDWHULDOV DQG PRGXOHV LQ WKH UHSDLU DQG
FRQYHUVLRQDQGUHWURILWRIVKLSV
x 6XSSRUW LPSOHPHQWDWLRQ RI FXUUHQW DQG LPSHQGLQJ UHJXODWRU\ HPLVVLRQ DQG SROOXWLRQ UHGXFWLRQ
PHDVXUHVLQH[LVWLQJYHVVHOV
x 'HYHORSDOLIHF\FOHYLHZLQFOXGLQJDVVHVVPHQWRIFRVWVDIHW\DQGHQYLURQPHQWDOLPSDFW

















x :3 LV PDLQO\ D GHPRQVWUDWLRQ DFWLYLW\ SODQQHG LQ WKH SURMHFW ZLWK WKH DLP RI GHYHORSLQJ WHVW
SURWRFROVDQGYHULI\LQJWKHSHUIRUPDQFHRILQQRYDWLYHWHFKQRORJLHVZLWKLQWKHUHSDLUVKLS\DUGIRUVKLS
UHWURILWWLQJ,QWKLVZRUNSDFNDJHZLOOEHDVVHVVHGWKHVNLOOUHTXLUHGLQDQHDUIXWXUHDVZHOO




















































































+RZHYHUDQDOPRVW WUDGLWLRQDOSKDVHGDSSURDFK LVEHLQJXVHG WRDFKLHYH WKHVSHFLILF(FR5(),7(&
JRDOVILYHVWDJHV

















FDUU\RXW WKH UHWURILW LQDFFRUGDQFHZLWKFXUUHQWDQG IRUHVHHQ UHJXODWLRQV6HH(FR5(),7(&SXEOLF
GHOLYHUDEOHV''DQG'LQZZZHFRUHILWHFHX
x 7R LGHQWLI\ WHFKQRORJLFDO HFRLQQRYDWLRQV SURFHVVHV PDWHULDOV DQG PRGXOHV WKDW PLJKW EH RI

















x 7KH ³WRRONLW´ VSHFLILFDWLRQ UHTXLUHPHQWV IRU WKH GHYHORSPHQW RI DQ LQQRYDWLYH WRRO DEOH WR SURYLGH






EH GHYHORSHG IRU UHWURILW LPSDFW HYDOXDWLRQ RQ WKH VKLS¶V OLIH F\FOH HFRQRP\ HQHUJ\ HQYLURQPHQWDO
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7KURXJK /LIH &\FOH $VVHVVPHQW PHWKRGRORJ\ GDWD JDWKHULQJ IRU FRPPRQ UHWURILWWLQJ DQG VKLS
RSHUDWLRQ SURFHVVHV ZLOO EH SHUIRUPHG LQ RUGHU WR DFFRXQW IRU VSHFLILF VKLS\DUG DQG VKLS RSHUDWLRQ




LQIRUPDWLRQ UHOHYDQW WR UHVRXUFH GHSOHWLRQ DQG HQYLURQPHQWDO HPLVVLRQV 6RIWZDUH SURWRW\SH WRROV ZLOO































































EH REWDLQHG E\ FRPSDULQJ WKH FRVWV DVVRFLDWHGZLWK WKH DOWHUQDWHPHWKRGV WKDW DUH DEOH WR SHUIRUP WKH
IXQFWLRQLQDQDO\VLV

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7KHGHWHUPLQDWLRQRI WKH YDOXH WKDW LV DVVRFLDWHGZLWK HDFK IXQFWLRQ DOORZV WKH LGHQWLILFDWLRQRI WKH
ORZHVWYDOXHIXQFWLRQVZLWKLQHDFKSURGXFW&RQQHFWLRQVEHWZHHQWKHLGHQWLILHGIXQFWLRQVZLOOEHGHSLFWHG
WKURXJK WKH XVH RI D PHWKRGRORJ\ NQRZQ DV )XQFWLRQ $QDO\VLV 6\VWHPV 7HFKQLTXH RU )$67 ZKLFK
HQDEOHWKHLGHQWLILFDWLRQRIRSSRUWXQLWLHVIRULPSURYHPHQW,QQRYDWLYHDOWHUQDWLYHV

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WHFKQRORJLFDO RSHUDWLRQV RQ WKH FRQWDPLQDWLRQ RI DLU ZDWHU DQG VRLO 7KH GHFLVLRQVXSSRUWLQJ DQG
SURGXFWLRQ SODQQLQJ WRROV ZLOO EH DQDO\VHG DQG WKHLU SRWHQWLDO DSSOLFDWLRQ ZLWKLQ WKH LQWHQGHG
(QYLURQPHQW3URWHFWLRQ0DQDJHPHQW6\VWHPZLOOEHDVVHVVHG

(ODERUDWHG ,7 PRGHO ZLOO VHUYH DV D GHFLVLRQ VXSSRUWLQJ WRRO HQKDQFLQJ WKH UHWURILW VHOHFWLRQ RI







F\FOH HFRQRP\ HQHUJ\ HQYLURQPHQWDO SHUIRUPDQFH DQG VDIHW\ WKRXJKW WKH XVH RI HFR LQQRYDWLYH
SURFHVVHVPDWHULDOVDQGPRGXOHV7KHWRROVSURSRVHGZLOOEHFRPSOLDQWZLWK,62/&$VWDQGDUGV











GHWHUPLQH FRVW HIIHFWLYH VROXWLRQV DW OHDVW LQ WKH IROORZLQJ DUHDV (PLVVLRQ FRQWURO DQG %DOODVW ZDWHU
PDQDJHPHQW

$V DQ H[DPSOH WDNH LQWR FRQVLGHUDWLRQ YDULRXV EDOODVW ZDWHU WUHDWPHQW DOWHUQDWLYHV SURSRVHG IRU
FRPSOLDQFH WR ,02¶V 5HJXODWLRQ ' DV DQ H[LVWLQJ YHVVHO UHWURILW RSWLRQ 7KURXJK WKH XVH RI WKH





LPSDFW FULWHULD DQG DOVR E\ PHDQV RI TXDQWLILHG SDUDPHWHUV VXFK DV NLORJUDPV RI PDVV RQ UHVRXUFHV
FRQVXPHGDQGHPLVVLRQVUHOHDVHGWRWKHHQYLURQPHQWIRUH[DPSOH

7KURXJK WKH /&$ PHWKRGRORJ\ WKH PRVW HQYLURQPHQWDOO\ IULHQGO\ RSWLRQ FDQ EH DVVHVVHG
$GGLWLRQDOO\ FRVWEHQHILW DQDO\VLV FDQ EH SHUIRUPHG RQ DOO DOWHUQDWLYHV DQG UHDVRQDEO\ FRPSDUHG WR
DJJUHJDWHHQYLURQPHQWDO UHVXOWV WKLV ODVW LQRUGHU WR VXPPDUL]HDQGDFFRXQW IRUDEHWWHURYHUDOORSWLRQ
IURPDFRVWHIILFLHQWDQGHQYLURQPHQWDOVWDQGSRLQW
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7KHWUXHEHQHILWRIWKHDSSOLFDWLRQZLOOFRPHIURPSURYLGLQJVKLSUHSDLUHUVRURSHUDWRUVZLWKDWRROWR
DLG LQ WKHNHHQVHOHFWLRQRIDSURFHVVRUSURGXFW LQRUGHUWR IDYRU WKH OHDVWHQYLURQPHQWDOEXUGHQVRPH
DOWHUQDWLYHZKLOHDGGLWLRQDOO\EHLQJDEOHWRDVVHVVWKHFRVWHIIHFWLYHQHVVRIHDFKRSWLRQ7KHVHODVWFRXOG




FKDOOHQJH IRU VKLS\DUGV EHFDXVH WZR NLQGV RI DVSHFWV DUH YDOLG ZKHQ WKH GHFLVLRQ LV WR EH WDNHQ
HQYLURQPHQWDO FRQVLGHUDWLRQV DQG EXVLQHVV FRQVLGHUDWLRQV 7KH EHVW VROXWLRQ IRU VKLS\DUGV DQG VKLS







(FR5(),7(& H[SHFWV DOVR WR FRQWULEXWH WR VXVWDLQ WKH FRPSHWLWLYHQHVV IRU WKH (XURSHDQ PDULWLPH
LQGXVWU\ 7KH NQRZOHGJH WR EH DFTXLUHG ZLWK WKLV LQLWLDWLYH VKRXOG SURYLGH JUHDWHU FODULW\ EHWWHU
PHDVXUHPHQW DQGPDQDJHPHQW WRR VR WKDW XOWLPDWHO\ HQYLURQPHQWDO LPSDFW IURPZDWHUERUQH WUDQVSRUW
HPLVVLRQVZLOOEHSDUWLDOO\PLWLJDWHGWKURXJKHFRLQQRYDWLYHUHWURILWWHGSUDFWLFHV

0RUHRYHUWKLVSURMHFWVKRXOGSURYLGH³SROLF\PDNHUV´ZLWKLQIRUPDWLRQEDVHWRROVDQGJXLGHOLQHVWR
VXSSRUWWKHGHYHORSPHQWRIQHZUHTXLUHPHQWVIRUH[LVWLQJIOHHWEDVHGRQVKLSOLIHF\FOHLPSURYHPHQW
$FNQRZOHGJHPHQWV
7KHDXWKRUZLVKHVWRH[SUHVVWKHLUJUDWLWXGHIRUIXQGLQJSURYLGHGE\WKH(&7KHUHVHDUFKOHDGLQJWR
WKHVHUHVXOWVKDVUHFHLYHGIXQGLQJIURPWKH(XURSHDQ8QLRQ6HYHQWK)UDPHZRUN3URJUDPPH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VSHFLDOWR(GGLH%ODQFR68DQG0DUFR$QWRQLR(VWUHOD,64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